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CAPPING MECHANISM AND INK JET 
RECORDING APPARATUS USING SUCH 

CAPPING MECHANISM 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a capping mechanism for 

protecting recording means for effecting recording by dis 
charging ink toWard a recording medium, and an ink jet 
recording apparatus using such a capping mechanism. 

2. Related Background Art 
As recording apparatuses having a printer, copier or 

facsimile function, or recording (printing) apparatuses used 
as a an output device for a composite electronic equipment 
including a computer or a Word processor or for a Work 
station, an ink jet recording apparatus in Which recording is 
effected by discharging ink toWard a recording medium 
(recording material) such as paper, cloth, plastic sheet or 
OHP sheet in response to image information (recording 
information) has been populariZed. Further, there are various 
requirements for materials of the recording media, and, in 
recent years, development for meeting such requirements 
has been progressed, so that recording apparatuses in Which 
cloth, leather, non-Woven fabric or metallic sheet, as Well as 
paper (including thin paper or processed paper) or resin thin 
plate (OHP sheet or the like) as normal recording medium, 
is used as a recording medium has been proposed. 

The ink jet recording apparatus has Widely been used as 
a printer, a copier and a facsimile because it has loW noise 
and loW running cost and it can easily be made compact and 
it permits color recording. Plural discharge ports for dis 
charging ink droplets are provided on a front face of 
recording means (ink jet recording head) of the ink jet 
recording apparatus, and each discharge port has of dimen 
sion of about several tens of p. HoWever, recently, the 
dimension of the discharge port has been reduced more and 
more as high quality recording has been progressed. The ink 
droplet is discharged from the discharge port in response to 
a discharge signal processed in the recording apparatus on 
the basis of recording data sent from a host machine, thereby 
recording an image (including a character and/or symbol) on 
the recording material. 

In the above-mentioned ink jet recording apparatus in 
Which the recording is effected by discharging the ink from 
the recording means toWard the recording medium, since the 
recording is effected by discharging the ink from the minute 
discharge port, the discharge port may be clogged to cause 
poor discharging (including non-discharging), thereby dete 
riorating quality of the recorded image. To avoid this, a 
recovery unit for maintaining and recovering ink discharg 
ing performance of the recording means has been used. As 
an example, the recovery unit may include a capping mecha 
nism for capping the discharge port of the recording head, 
suction means adapted to be connected to the capping 
mechanism in a capping condition and designed to maintain 
and recover the ink discharging performance by refreshing 
the ink in the discharge port by sucking and discharging 
foreign matters such as viscosity-increased ink and/or 
bubble(s) from the discharge port by negative pressure 
generated in the capping means by operating a pump, and 
Wiping means for Wiping and cleaning foreign matters such 
as ink adhered to a discharge port face of the recording 
means. 

That is to say, in the ink jet recording apparatus, in order 
to protect the discharge port face of the recording head 
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2 
(recording means) or to eliminate the clogging due to dirt 
and/or ?xed ink adhered to the discharge port face, the 
capping mechanism including a rubber cap is provided so 
that the discharge port face can be capped if necessary. Since 
the cap must be retarded to a retard position to avoid 
interfere betWeen the recording head and the cap during the 
recording operation, the cap is designed to be movable. For 
example, the cap may be slid laterally (in a carriage scanning 
direction) to effect capping and retarding or may be shifted 
in a vertical direction to effect capping and retarding. 

HoWever, in the former slide-type cap arrangement, since 
a carriage must be shifted in a capping areas exceeding out 
of a recording area, a Width-Wise dimension of the recording 
apparatus is increased. In order to avoid such bulkiness of 
the recording apparatus, it is preferable that the capping and 
uncapping (retarding) are effected by shifting the cap in an 
abutting/spacing direction With respect to the discharge port 
face (for example, a vertical direction). Such a conventional 
technique is disclosed in Japanese Patent Application Laid 
Open No. 2000-103072, in Which a cap arm for holding a 
cap is rotatably supported and a cap position is controlled by 
a cap cam and a cap arm spring. In this arrangement, a 
capping (closing) force of the cap relies upon the cap arm 
spring and a closing ability around the abutment area 
betWeen the cap and the discharge port face relies upon 
elasticity of the cap itself. HoWever, due to dispersion in 
tolerance of parts, if great inclination (displacement) occurs 
betWeen the recording head and the cap, such displacement 
cannot be absorbed only by the elasticity of the cap, With the 
result that partial leakage of the abutment area betWeen the 
cap and the recording head may occur, thereby making the 
normal capping operation impossible. 

In order to eliminate such inconvenience, it is considered 
that equaliZation properties of the contact area of the cap 
(uniform contacting ability around the cap) is enhanced by 
interposing a cap spring (urging spring) betWeen the cap and 
the cap arm to folloW the inclination of the recording head 
thereby to maintain the closing or sealing condition. 
HoWever, With this arrangement, in the capping condition, 
the cap arm spring and the cap spring (urging spring) affect 
an in?uence upon each other, With the result that a positional 
posture of the cap may become unstable. 
As a technique similar to the above-mentioned conven 

tional arrangement, there is a technique in Which the cap is 
biased by a spring to be retarded from the recording head. 
That is to say, in this technique, the cap is forcibly shifted in 
the closing direction by a cam in opposition to the spring 
acting toWard the retard direction and the closing position 
(capping position) is determined by dimensions of various 
parts. In this arrangement, since the closing ability of the 
abutment area betWeen the cap and the recording head 
becomes unstable, in order to correct such unstability, a cap 
spring is disposed betWeen the cap and a cap holding 
member so that equaliZation properties of the cap (uniform 
contacting ability around the cap) is enhanced by the spring. 
In such an arrangement, unlike to the conventional tech 
nique in Which the cap is forcibly held at the closing position 
by the cam, since the cap holding member is stably sup 
ported at the closing position (capping position) by the cam, 
capping pressure is determined by the cap spring, With the 
result that the positive capping condition can be maintained 
While ensuring the equaliZation function (uniform contact 
ing ability around the cap). 

HoWever, in such an arrangement, if the apparatus is left 
as it is for a certain term in the capping condition, the cap 
may be ?xedly adhered to the discharge port face of the 
recording head With Which the cap is closely contacted, With 
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the result that the cap cannot be separated (peeled) from the 
discharge port face only by the force of the returning spring, 
thereby generating error in the opening/closing operation of 
the cap. Incidentally, also in this case, although the opera 
tional error can be eliminated by setting the spring force of 
the returning spring to have a great value, in this case, load 
torque is also increased accordingly, With the result that 
additional countermeasure to torque increase of a drive 
motor and deformation/Wear of various parts is required, 
thereby increasing the cost of the apparatus. Namely, it is not 
preferable to have excessive burden due to rare inconve 
nience generated by the adhesion betWeen the recording 
head and the cap. 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide a capping 
mechanism in Which, even if a cap is adhered to recording 
means, an opening/closing operation of the cap can be 
effected positively and correctly Without increasing a return 
ing force, and an ink jet recording apparatus using such a 
capping mechanism. 

Another object of the present invention is to provide a 
capping mechanism for protecting recording means for 
effecting recording by discharging ink toWard a recording 
medium, Which comprises a cap movable in directions along 
Which the cap can be contacted With and separated from a 
discharge port face of the recording means, cam means for 
controlling a position of the cap, shifting means for shifting 
the cap in the above-mentioned directions, and biasing 
means for biasing the cap to be separated from the discharge 
port face, and in Which the cam means includes ?rst and 
second cams and the shifting means includes ?rst and 
second engagement portions so that the ?rst cam is normally 
engaged With the ?rst engagement portion, and, When the 
?rst cam is disengaged from the ?rst engagement portion, 
the second cam is engaged With the second engagement 
portion. 
A further object of the present invention is to provide a 

capping mechanism for protecting recording means for 
effecting recording by discharging ink toWard a recording 
medium, Which comprises a cap movable in directions along 
Which the cap can be contacted With and separated from a 
discharge port face of the recording means, cam means for 
controlling a position of the cap, and biasing means for 
biasing the cap to be separated from the discharge port face, 
and in Which the cam means includes ?rst and second cams 
and a cap holding member for holding the cap includes ?rst 
and second engagement portions so that the ?rst cam is 
normally engaged With the ?rst engagement portion, and, 
When the ?rst cam is disengaged from the ?rst engagement 
portion, the second cam is engaged With the second engage 
ment portion. 

According to the present invention, even if the recording 
means is adhered to the cap, an adhered condition can be 
released Without aiding of a force of the biasing means, With 
the result that an error in an opening/closing operation of the 
cap due to the adhesion betWeen the recording means and the 
cap can be eliminated, thereby realiZing correct opening/ 
closing operation of the cap, and, since setting force of the 
biasing means is not required to be increased, increase in 
load torque and increase in deformation/Wear of parts can be 
eliminated. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic perspective vieW shoWing a recov 
ery unit of an ink jet recording apparatus having a capping 
mechanism to Which the present invention is applied; 
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4 
FIG. 2 is a schematic perspective vieW shoWing an 

internal construction of the recovery unit of FIG. 1; 
FIG. 3 is a schematic exploded perspective vieW shoWing 

a construction of a capping mechanism according to a ?rst 
embodiment of the present invention; 

FIG. 4 is a schematic longitudinal sectional vieW shoWing 
a condition that the capping mechanism according to the ?rst 
embodiment of the present invention is in a capping posi 
tion; 

FIG. 5 is a schematic longitudinal sectional vieW shoWing 
a condition that the capping mechanism of FIG. 4 peels the 
cap adhered to the recording means; 

FIG. 6 is a schematic longitudinal sectional vieW shoWing 
a condition that the capping mechanism of FIG. 4 is posi 
tioned in a retard position spaced apart from the recording 
means; 

FIG. 7 is a schematic longitudinal sectional vieW shoWing 
a condition that a capping mechanism according to a second 
embodiment of the present invention is positioned in a 
capping position; 

FIG. 8 is a schematic longitudinal sectional vieW shoWing 
a condition that the capping mechanism of FIG. 7 peels the 
cap adhered to the recording means; 

FIG. 9 is a schematic longitudinal sectional vieW shoWing 
a condition that the capping mechanism of FIG. 7 is posi 
tioned in a retard position spaced apart from the recording 
means. 

FIG. 10 is a schematic perspective vieW shoWing an 
embodiment of an ink jet recording apparatus to Which the 
present invention is applied; and 

FIG. 11 is a partial perspective vieW schematically shoW 
ing a structure of an ink discharge portion of recording 
means of FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

The present invention Will noW concretely be explained in 
connection With embodiments thereof With reference to the 
accompanying draWings. 

FIG. 10 is a schematic perspective vieW shoWing an 
embodiment of an ink jet recording apparatus to Which the 
present invention is applied. In FIG. 10, a recording medium 
(recording paper and the like) supplied by sheet feeding 
means 100 is pinched betWeen and conveyed by a conveying 
roller 101 and a pinch roller 102 to be sent onto a plate 
shaped platen 103. On the platen, line recording is effected 
on the recording medium by supported by the platen 103 by 
discharging ink from recording means (recording head) 110 
mounted on a carriage 104 in response to image information 
While shifting the carriage along a guide shaft 105. 

After one-line recording is ?nished, the conveying roller 
101 is rotated by a predetermined amount so that the 
recording medium is conveyed (fed) up to a position Where 
a portion of the recording medium on Which next recording 
is effected is opposed to the recording head 110. After such 
a conveying operation is ?nished, the carriage 104 is shifted 
(main scanning) again; meanWhile, the next recording is 
effected by driving the recording head 110 in response to 
image information. By repeating such a series of operations, 
all predetermined recording data are recorded or recording 
of all area of the recording medium (recording sheet) is 
?nished. Thereafter, the recording medium is discharged out 
of the recording apparatus by sheet discharge rollers 106, 
thereby ?nishing the recording. 
The recording means (recording head) 110 can perform 

color recording by using plural color inks and has plural 
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roWs of discharge ports (plural ink discharge portions) 
corresponding to kinds of inks. The discharge port roWs are 
spaced apart from each other by a predetermined pitch in a 
carriage scanning direction (main scanning direction). 
Further, the recording means (recording head) having the 
plural roWs of discharge ports may be constituted by a 
plurality of discrete recording head portions (ink discharge 
portions) for respective discharge port roWs (respective ink 
discharge portions) or may be constituted as integral record 
ing means including one or tWo recording means having 
plural discharge port roWs. 

The recording means (recording head) 110 is ink jet 
recording means for discharging the ink by utiliZing thermal 
energy and has electrothermal converters for generating the 
thermal energy. Further, the recording head 110 serves to 
effecting the recording by discharging the ink by utiliZing 
change in pressure (change in condition) caused by groWth 
and contraction of a bubble generated by ?lm-boiling 
effected by the thermal energy given by the electrothermal 
converter. 

FIG. 11 is a partial perspective vieW schematically shoW 
ing a structure of the ink discharge portion (one of discharge 
port roWs) of the recording head 110 of FIG. 10. In FIG. 11, 
a discharge port face 81 opposed to the recording medium 
such as the recording paper With a predetermined gap (for 
example, about 0.3 to 2.0 mm) therebetWeen is provided 
With a plurality of discharge ports 82 at a predetermined 
interval, and electrothermal converters (heat generating 
resistance members) 85 for generating ink discharging 
energy are disposed along Walls of liquid paths 84 commu 
nicating the respective discharge ports 82 to a common 
liquid chamber 83. In the illustrated embodiment, the 
recording head 110 is mounted on the carriage 104 in such 
a manner that the discharge ports 82 are arranged side by 
side along a direction perpendicular to the scanning direc 
tion of the carriage 104. In this Way, there is provided the 
recording means (recording head) 110 in Which the ?lm 
boiling is generated in the ink Within the liquid path 84 by 
driving (energiZing) the corresponding electrothermal con 
verter 85 in response to an image signal or a discharge signal 
and the pressure generated thereby causes the ink to dis 
charge from the discharge port 82. 
110A in FIG. 10 is an explanatory vieW schematically 

shoWing the integral discharge port face in Which a plurality 
(four) of discharge port roWs 111, 112, 113, 114 of the 
recording means 110 are formed. For color recording, for 
eXample, the discharge port roW 111 includes plural dis 
charge ports for discharging black ink, the discharge port 
roW 112 includes plural discharge ports for discharging cyan 
ink, the discharge port roW 113 includes plural discharge 
ports for discharging magenta ink, and the discharge port 
roW 114 includes plural discharge ports for discharging 
yelloW ink. In FIG. 10, a recovery unit 1 for maintaining and 
recovering ink discharging performance of the recording 
means (recording head) 110 by preventing clogging of the 
recording means is disposed at a predetermined position 
(right in FIG. 10) out of a recording area of the ink jet 
recording apparatus. 

The recovery unit 1 includes a capping mechanism for 
covering (capping) the recording head (discharge port face 
thereof) to protect the discharge port face 81 of the recording 
head 110 in a non-recording condition and to reduce evapo 
ration of ink from the discharge ports 82. Further, When the 
recording is effected again after the head has been capped for 
a long term, suction recovery processing for sucking and 
discharging the ink from the discharge ports 82 is performed 
before the re-recording in order to stabiliZe the ink discharg 
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6 
ing by removing the ink (viscosity increased ink) solidi?ed 
around the discharge ports. The suction recovery processing 
is carried out by operating a pump (suction pump) connected 
to the cap in the capping condition. As such a pump 
constituting suction means, a tube pump of type in Which 
negative pressure is generated by rolling a roller 
(pressuriZing roller) While squeeZing a tube connected to the 
cap and the ink in the recording head is sucked and dis 
charged by the negative pressure is used. 

FIG. 1 is a perspective vieW of the recovery unit 1 and 
FIG. 2 is a perspective vieW shoWing an internal construc 
tion of the recovery unit. In FIGS. 1 and 2, the recovery unit 
1 has a cap 3 for covering the discharge port face of the 
recording means (recording head) 110, and a capping 
mechanism 30 operable to engage and disengage the cap 3 
With respect to the discharge port face by shifting the 
recovery unit in a vertical direction along a vertical guide 2a 
of a base 2. The recovery unit 1 also includes a Wiping 
mechanism having a blade 4 for Wiping (cleaning) the 
discharge port face of the recording head 110 by reciprocal 
movement along a horiZontal guide 2b, a carriage lock 
mechanism having a rocking member (carriage lock) 5 
capable of engaging With the carriage to prevent inadvertent 
movement of the carriage 104 (FIG. 10) in a condition that 
the discharge port face is sealed by the cap 3 (capping 
condition), and a suction recovery mechanism 40 operable 
to refresh the ink in the discharge ports by discharging 
foreign matters such as viscosity-increased or solidi?ed ink, 
bubble and dirt together With the ink from the discharge 
ports of the recording head 110 by driving a suction pump 
(negative pressure generating means) connected to the cap 3 
in the capping condition. In the construction of the recovery 
unit 1, the capping mechanism 30 constitutes a part of the 
suction recovery mechanism. 

Operations of the capping mechanism 30, Wiping mecha 
nism and carriage lock mechanism are effected by transmit 
ting one-Way rotation of a driving force transmitted from a 
motor 6 through gear trans 7, 8, 9 to a main cam 11 via a 
one-Way clutch gear 10 thereby to rotate the main cam 11. 
That is to say, the main cam 11 has a plurality of longitudinal 
cams so that rotation of the main cam 11 is converted into 
rotation of the carriage lock 5 by one of the cams, the 
rotation of the main cam 11 is converted into a horiZonal 
reciprocal movement of the blade 4 by another cam and 
blade driving means, and the rotation of the main cam 11 is 
converted into a reciprocal shifting movement (vertical 
reciprocal movement in the illustrated embodiment) of the 
cap 3 by the other cam and a lever 14. 
The cap 3 is of tWo-chamber type including a black 

discharge port chamber for covering a black ink discharge 
portion of the recording head 110, and a color discharge port 
chamber for covering color ink discharge portions (cyan, 
magenta and yelloW discharge portions) of the recording 
head 110. The tWo chambers of the cap 3 are connected to 
tubes 12, 13, respectively, and these tubes are arranged along 
an arcuated guide surface of the base 2, and a pressuriZing 
roller rolling along the tubes While squeeZing the tubes 
constitutes a tube pump as the negative pressure generating 
means (suction pump). 

That is to say, in FIG. 2, there is provided pressuriZing 
roller holding means 15 rotatable around a center aXis of the 
arcuated guide surface, and the driving force of the motor 6 
is transmitted to a pump gear 16 secured to one end of the 
pressuriZing roller holding means 15, and, by rotating the 
pressuriZing roller holding means 15 via the pump gear 16, 
the tubes 12, 13 are squeeZed While being deformed. In the 
illustrated embodiment, the other directional rotation of the 
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motor 6 causes the pressuriZing roller holding means 15 to 
rotate, thereby squeezing the tubes 12, 13. By such squeeZ 
ing operation, the ink is sucked from the discharge ports of 
the recording head 110 due to negative pressure generated in 
the tubes 12, 13 (suction recovery). 

Namely, When the motor 6 is rotated in a direction shoWn 
by the arroW A, the tube pump (suction recovery 
mechanism) is operated. In this case, the one-Way clutch 
gear 10 is idly rotated not to rotate the main cam 11, With the 
result that the capping mechanism 30 (cap 3), Wiping 
mechanism (blade 4) and carriage locking mechanism 
(carriage lock 5) are still stopped. When the motor 6 is 
rotated in a reverse direction, the capping mechanism 30, 
Wiping mechanism and carriage locking mechanism are 
operated at predetermined timings. In this case, the roller 17 
is released from the tubes 12, 13 not to drive the pump. 

Next, the construction of the capping mechanism 30 
including the cap 3 Will be explained. FIG. 3 is an exploded 
perspective vieW shoWing a ?rst embodiment of the capping 
mechanism to Which the present invention is applied. In 
FIG. 3, a cap holding member (cap holder) 32 is rockably 
supported on a cap base 31 by ?tting a support shaft 32a of 
the cap holding 32 into a guide groove 31a of the cap base 
31. The cap 3 is incorporated into and ?xed to the cap holder 
32. Ink absorbing members 33, 34 are disposed Within the 
cap 3 (in tWo chambers thereof) for absorbing the ink sucked 
from the discharge ports of the recording head 110. 
TWo openings are formed in each chamber of the tWo 

chamber type cap 3, and each chamber is connected to the 
tube pump (suction recovery mechanism) by connecting the 
tubes 12, 13 to one of the openings of the chambers. The 
other openings of the chambers are connected to tubes 36, 36 
and the other ends of these tubes 36 can be opened and 
closed by valves 37, 38. Namely, by controlled the opening/ 
closing timing of the valves 37, 38, independent ink suction 
from the black ink discharge ports or color ink discharge 
ports can be effected, or idle suction after the suction can be 
effected in the capping condition. 

Further, cap springs 35 (tWo biasing springs in the 
example of FIG. 3) as biasing members are disposed 
betWeen the cap base 31 and the cap holding member (cap 
holder) 32. By providing such biasing members (cap 
springs) 35, When the cap 3 is retarded, the cap is held at a 
predetermined position by a stopper paWl, and, in the 
capping, the cap springs (biasing members) 35 are charged 
(compressed in the illustrated embodiment) to afford 
required pressure suf?cient to maintain the sealing condition 
betWeen the recording head and the discharge port face. 
Bosses 31b are formed on both sides of the cap base 31 so 
that, by engaging these bosses 31b by the guide groove 2a 
of the base 2, the cap base 31 is held for predetermined 
directional movement (vertical movement in the illustrated 
embodiment) With respect to the base 2. 
As shoWn in FIGS. 2 and 3, the shifting (vertical 

movement) of the cap base 31 is effected via a lever (cap 
lever) 14 as shifting means rockably supported by a support 
shaft 146 of the recovery unit 1. The cap lever (shifting 
means) 14 is biased by a return spring 20 as biasing means 
in a direction along Which the capping mechanism 30 is 
retarded from the recording head 110. The shifting of the 
capping mechanism 30 to the capping condition (lifting 
movement in the illustrated embodiment) is effected by 
rotating the main cam 11 to displace the cap lever 14 by the 
predetermined cam of the main cam. In this case, although 
the capping position (lifted position) of the cap base 31 is 
dispersed due to tolerance of parts, in the illustrated 
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embodiment, the actual capping pressure (contact force With 
the discharge port face) is determined by the biasing mem 
bers (cap springs) 35, and, even if the recording head 110 is 
inclined, since the equalization properties (uniform contact 
ing ability around the cap) is provided to permit the cap 3 
and the cap holder (cap holding member) 32 to folloW such 
inclination, the cap 3 can be uniformly urged against the 
discharge port face, thereby positively maintaining the cap 
ping condition. 

Next, the capping operation of the capping mechanism 30 
according to the ?rst embodiment (FIG. 3) of the present 
invention Will be explained. FIG. 4 is a longitudinal sec 
tional vieW shoWing a condition that the capping mechanism 
30 (including a part of a driving mechanism) of the ?rst 
embodiment is positioned at the capping position (closed 
position), FIG. 5 is a longitudinal sectional vieW shoWing a 
condition that the cap 3 adhered to the recording head 110 
is peeled While loWering the cap base from the capping 
position, and FIG. 6 is a longitudinal sectional vieW shoWing 
a condition that the capping mechanism 30 of the ?rst 
embodiment is positioned at the retard position spaced apart 
from the recording head 110. 
The capping mechanism according to the ?rst embodi 

ment shoWn in FIGS. 4 to 6 serves to protect the recording 
means (recording head) for effecting the recording by dis 
charging the ink toWard the recording medium and includes 
the cap 3 movable in directions along Which the cap can be 
contacted With and separated from the discharge port face of 
the recording means 110, cam means (main cam 11) for 
controlling the position of the cap, shifting means (cap lever 
14) for shifting the cap in the above-mentioned directions, 
and biasing means (return spring 20) for biasing the cap to 
be separated from the discharge port face, and in Which the 
cam means includes ?rst and second cams 11a, 11b and the 
shifting means includes ?rst and second engagement por 
tions 14a, 14b so that the ?rst cam is normally engaged With 
the ?rst engagement portion, and, When the ?rst cam is 
disengaged from the ?rst engagement portion, the second 
cam is engaged With the second engagement portion. 

That is to say, in the condition that the cap 3 of FIG. 4 is 
in the closed position (capping position), the ?rst engage 
ment portion 14a of the cap lever as the shifting means is 
engaged by the ?rst cam 11a of the main cam 11 as the cam 
means, With the result that the cap lever 14 rockably 
supported by the support shaft 146 is forcibly displaced in an 
anti-clockWise direction in opposition to the return spring 
20, thereby displacing the cap base 31 to the uppermost 
position. As mentioned above, since the cap 3 and the cap 
holding member 32 are biased toWard the recording head 
110 by the biasing members (cap springs) 35 on the cap base 
31 to urge the rubber elastic cap 3 against the recording head 
110, the capping condition can be maintained by the opti 
mum urging force With the equaliZation properties (uniform 
contacting ability around the cap), as the equaliZation opera 
tion (uniform contacting around the cap)is performed. 
When the main cam 11 is rotated in a direction shoWn by 

the arroW B, the cap lever (shifting means) 14 is rotated by 
the return spring (biasing means) 20 in a direction shoWn by 
the arroW C around the support shaft 146 in a condition that 
the ?rst cam 11a is engaged by the ?rst engagement portion 
14a, thereby loWering the cap base 31 doWnWardly to be 
spaced apart from the recording head 110. HoWever, rarely, 
during the capping condition, the cap 3 may be adhered to 
the recording head 110, With the result that the cap 3 may not 
be peeled from the recording head 110 only by the force of 
the return spring (biasing means) 20. 

To cope With this, in the illustrated embodiment, as shoWn 
in FIG. 5, When the ?rst cam 11a is disengaged from the ?rst 
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engagement portion 14a (normally, When only separated), 
the second cam 11b is engaged by the second engagement 
portion 14b. With this arrangement, even if the cap 3 is 
adhered to the recording head 110 not to be peeled from the 
recording head only by the return spring (biasing means) 20, 
the cap base 31 can forcibly be shifted toWard the retard 
position (doWnWard direction) by forcibly shifting the shift 
ing means (cap lever) 14 in the direction C. Namely, even if 
the cap 3 is adhered to the recording head 110, regardless of 
the force of the return spring 20, the cap 3 can positively be 
peeled from the recording head 110, thereby releasing the 
capping operation positively. Once the cap 3 is peeled, since 
the ?rst cam 11a is engaged by the ?rst engagement portion 
14a again, the normal operation can be restored. 
When the main cam 11 is further rotated in the direction 

B, as shoWn in FIG. 6, the cap lever 14 as the shifting means 
is further rotated by the return spring (biasing means) 20 in 
a clockWise direction (direction C in FIG. 5) around the 
support shaft 146 in the condition that the ?rst cam 11a is 
engaged by the ?rst engagement portion 14a, thereby loW 
ering the cap base 31 to the loWermost position thereby to 
bring the cap 3 to the retard position spaced apart from the 
recording head 110. 

According to the ?rst embodiment explained in connec 
tion With FIGS. 3 and 6, since the capping mechanism 30 
shiftable to be engaged and disengaged With respect to the 
recording means 110 is biased toWard the retard direction by 
the return spring 20 as the biasing means and the position of 
the cap 3 of forcibly regulated by the ?rst cam 11a of the 
main cam (cam means) 11 and, if the engagement of the ?rst 
cam is released due to adhesion betWeen the cap 3 and the 
recording head 110 (normally, When only separated), the cap 
is peeled from the recording head by the second cam 11b, 
even if the cap is adhered to the recording means, the 
adhering condition can be released Without the aid of the 
force of the return spring (biasing means). 

Thus, there can be provided a capping mechanism in 
Which the opening/closing error of the cap due to the 
adhesion betWeen the recording means 110 and the cap 3 can 
be eliminated thereby achieving the correct opening/closing 
operation of the cap, and further, since the setting force of 
the return spring as the biasing means is not required to be 
increased, increase in load torque and increase in 
deformation/Wear of the parts can be avoided, and an ink jet 
recording apparatus using such a capping mechanism. 
Further, there can be provided a capping mechanism having 
feWer number of parts and easy and cheap construction and 
achieving the above-mentioned effect. 

FIGS. 7 to 9 shoW a capping mechanism according to a 
second embodiment of the present invention. FIG. 7 is a 
longitudinal sectional vieW shoWing a condition that a 
capping mechanism 30 (including a part of a driving 
mechanism) of the second embodiment is positioned in a 
capping position (closing position), FIG. 8 is a longitudinal 
sectional vieW shoWing a condition that a cap 3 adhered to 
a recording head 110 is peeled While loWering a cap base 
from the capping position, and FIG. 9 is a longitudinal 
sectional vieW shoWing a condition that the cap 3 of the 
capping mechanism 30 of the second embodiment is posi 
tioned at a retard position spaced apart from the recording 
head 110. 

The capping mechanism according to the second embodi 
ment shoWn in FIGS. 7 to 9 serves to protect the recording 
means (recording head) for effecting the recording by dis 
charging the ink toWard the recording medium and includes 
a cap 3 movable in directions along Which the cap can be 
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contacted With and separated from a discharge port face of 
a recording means 110, cam means (main cam 11) for 
controlling the position of the cap, and biasing means (return 
spring 20) for biasing the cap to be separated from the 
discharge port face, and in Which the cam means includes 
?rst and second cams 43a, 43b and a cap holding member 
(cap holder) 41 includes ?rst and second engagement por 
tions 41a, 41b so that the ?rst cam is normally engaged With 
the ?rst engagement portion, and, When the ?rst cam is 
disengaged from the ?rst engagement portion (for example, 
When only disengaged), the second cam is engaged With the 
second engagement portion. 

In the capping mechanism of the ?rst embodiment 
explained in connection With FIGS. 3 to 6, While an example 
that the cap base 31 and the main cam 11 are connected via 
the cap lever 14 as the shifting means Was explained, in the 
capping mechanism of the second embodiment shoWn in 
FIGS. 7 to 9, by providing the engagement portions (With 
respect to the main cam (cam means)) on the rockable cap 
holding member 41 (corresponding to the cap holder), an 
arrangement corresponding to the shifting means 14 of the 
?rst embodiment can be omitted, thereby simplifying the 
construction and reducing the cost. 

In the condition that the cap 3 of FIG. 7 is in the closed 
position (capping position), the ?rst engagement portion 41a 
of the cap holding member 41 is engaged by the ?rst cam 
43a of the main cam 11, With the result that the cap holding 
member 41 rockably (rotatably) supported by the support 
shaft 42 is forcibly displaced in an anti-clockwise direction 
in opposition to the return spring 20 as biasing means, 
thereby displacing the cap 3 to the capping position 
(uppermost position). Incidentally, here, While an example 
that the cap 3 directly secured to the cap holding member 41 
effects the capping operation Was explained, similar to the 
?rst embodiment, the cap may be biased toWard the record 
ing head 110 by providing a biasing member (for example, 
a spring) betWeen the cap holding member 41 and the cap 3. 
When the main cam 11 is rotated in a direction shoWn by 

the arroW D, the cap holding member 41 is rotated by the 
return spring (biasing means) 20 in a direction shoWn by the 
arroW E around the support shaft 42 in a condition that the 
?rst cam 43a is engaged by the ?rst engagement portion 41a, 
thereby loWering the cap 3 doWnWardly to be spaced apart 
from the recording head 110. HoWever, rarely, during the 
capping condition, the cap 3 may be adhered to the recording 
head 110, With the result that the cap 3 may not be peeled 
from the recording head 110 only by the force of the return 
spring 20. To cope With this, also in the second embodiment, 
as shoWn in FIG. 8, When the ?rst cam 43a is disengaged 
from the ?rst engagement portion 41a, the second cam 43b 
is engaged by the second engagement portion 41b. With this 
arrangement, even if the cap 3 is adhered to the recording 
head 110 not to be peeled from the recording head only by 
the return spring (biasing means) 20, the cap 3 can forcibly 
be shifted toWard the retard position (doWnWard direction) 
by forcibly shifting the cap holding member 41 in the 
direction E. 

Namely, even if the cap 3 is adhered to the recording head 
110, regardless of the force of the return spring 20, the cap 
3 can positively be peeled from the recording head 110, 
thereby releasing the capping operation positively. Once the 
cap 3 is peeled, since the ?rst cam 43a is engaged by the ?rst 
engagement portion 41a again, the normal operation can be 
restored. 

When the main cam (cam means) 11 is further rotated in 
the direction D, as shoWn in FIG. 9, the holding member 41 
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is further rotated by the return spring (biasing means) 20 in 
a clockwise direction (direction E in FIGS. 8 and 9) around 
the support shaft 42 in the condition that the ?rst cam 11a is 
engaged by the ?rst engagement portion 41a, thereby loW 
ering the cap 3 to the loWermost position thereby to bring the 
cap 3 to the retard position spaced apart from the recording 
head 110. Since the capping mechanism (second 
embodiment) explained in connection With FIGS. 7 to 8 are 
substantially the same as the ?rst embodiment except for the 
above-mentioned construction, detailed explanation thereof 
Will be omitted. 

Also in the above-mentioned second embodiment, the 
same effect as the ?rst embodiment can be achieved. 

Namely, according to the second embodiment, since the 
rotatable (rockable) cap holding member 41 is biased by the 
return spring (biasing means) toWard the retard direction 
spaced apart from the head 110 and the positions of the cap 
holding member 41 and the cap 3 are controlled by the main 
cam 11, the adhering condition of the cap 3 can be released 
Without the aid of the force of the return spring (biasing 
means). Thus, there can be provided a capping mechanism 
in Which, if the cap 3 is adhered to the recording means 110, 
the adhering condition can be released Without the aid of the 
force of the biasing means 20, and the opening/closing error 
of the cap due to the adhesion betWeen the recording means 
110 and the cap 3 can be eliminated thereby achieving the 
correct opening/closing operation of the cap, and further, 
since the setting force of the return spring as the biasing 
means is not required to be increased, increase in load torque 
and increase in deformation/Wear of the parts can be 
avoided, and an ink jet recording apparatus using such a 
capping mechanism. Further, according to the second 
embodiment, there can be provided a capping mechanism 
having feWer number of parts than the ?rst embodiment and 
easier and cheaper construction. 

Further, in the above-mentioned embodiments, While an 
example that the recording apparatus of serial type in Which 
the recording is effected While shifting the recording means 
(recording head) in the main scanning direction Was 
explained, the present invention can similarly be applied to 
a recording apparatus of line type (line type recording 
apparatus) in Which recording is effected only by sub scan 
ning by using recording means of line type having a length 
for covering the entire or part of Width of the recording 
medium, thereby achieving the similar technical effect. 

Further, the present invention can freely be carried out 
regardless of the number of the recording heads (recording 
means) and can similarly be applied to a recording apparatus 
using plural recording means, a gradation recording appa 
ratus using plural recording means for effecting recording 
With same color and different densities or a recording 
apparatus having a combination thereof, as Well as the 
recording apparatus having the single recording means, 
thereby achieving the similar technical effect. Further, the 
present invention can be applied to any arrangement in 
Which the recording means is integrally formed With an ink 
tank to provide an exchangeable ink jet cartridge or the 
recording means is formed independently from the ink tank 
and the recording means and the ink tank are interconnected 
via an ink supplying tube, thereby achieving the similar 
technical effect. 

Incidentally, in case of the ink jet recording apparatus, 
although the present invention can be applied to ink jet 
recording apparatuses using recording means utiliZing an 
electrothermal converter such as a pieZo-electric element, 
among them, the present invention gives excellent effect in 
an ink jet recording apparatus using recording means of type 
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12 
in Which ink is discharged by utiliZing thermal energy. 
According to such a system, high density and highly ?ne 
recording can be achieved. 
What is claimed is: 
1. A capping mechanism for protecting recording means 

for effecting recording by discharging ink toWard a record 
ing medium, comprising: 

a cap movable in directions along Which said cap can be 
contacted With and separated from a discharge port face 
of said recording means; 

cam means for controlling a position of said cap; 
shifting means for shifting said cap in said directions; and 
biasing means for biasing said cap to be separated from 

said discharge port face; 
and Wherein 

said cam means includes ?rst and second cams and said 
shifting means includes ?rst and second engagement 
portions so that said ?rst cam is normally engaged 
With said ?rst engagement portion, and, When said 
?rst cam is disengaged from said ?rst engagement 
portion, said second cam is engaged With said second 
engagement portion. 

2. A capping mechanism according to claim 1, Wherein 
said mechanism includes said cap made of rubber elastic 
member, a cap holding member for holding said cap, a cap 
base for rockably supporting said cap holding member, and 
a biasing member disposed betWeen said cap holding mem 
ber and said cap base. 

3. A capping mechanism for protecting recording means 
for effecting recording by discharging ink toWard a record 
ing medium, comprising: 

a cap movable in directions along Which said cap can be 
contacted With and separated from a discharge port face 
of said recording means; 

cam means for controlling a position of said cap; and 
biasing means for biasing said cap to be separated from 

said discharge port face; 
and Wherein 

said cam means includes ?rst and second cams and a 
cap holding member for holding said cap includes 
?rst and second engagement portions so that said 
?rst cam is normally engaged With said ?rst engage 
ment portion, and, When said ?rst cam is disengaged 
from said ?rst engagement portion, said second cam 
is engaged With said second engagement portion. 

4. A capping mechanism according to claim 1 or 3, 
Wherein, even if said recording means is adhered to said cap 
so that said cap cannot be separated from said recording 
means only by a biasing force of said biasing means, said 
second cam is engaged With said second engagement por 
tion. 

5. A capping mechanism according to claim 3, further 
comprising a biasing member disposed betWeen said cap 
holding member and said cap. 

6. An ink jet recording apparatus for effecting recording 
by discharging ink from recording means toWard a recording 
medium, comprising: 

a capping mechanism for protecting said recording 
means; 

said capping mechanism including: 
a cap movable in directions along Which said cap can 

be contacted With and separated from a discharge 
port face of said recording means; 

cam means for controlling a position of said cap; 
shifting means for shifting said cap in said directions; 

and 
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biasing means for biasing said cap to be separated from 
said discharge port face; 

and Wherein 
said cam means includes ?rst and second cams and 

said shifting means includes ?rst and second 
engagement portions so that said ?rst cam is 
normally engaged With said ?rst engagement 
portion, and, When said ?rst cam is disengaged 
from said ?rst engagement portion, said second 
cam is engaged With said second engagement 
portion. 

7. An ink jet recording apparatus according to claim 6, 
Wherein said capping mechanism includes said cap made of 
rubber elastic member, a cap holding member for holding 
said cap, a cap base for rockably supporting said cap holding 
member, and a biasing member disposed betWeen said cap 
holding member and said cap base. 

8. An ink jet recording apparatus according to claim 6, 
Wherein said recording means includes an electrothermal 
converter for generating thermal energy utiliZed to discharge 
the ink. 

9. An ink jet recording apparatus according to claim 8, 
Wherein said recording means discharges the ink from a 
discharge port by utiliZing ?lm-boiling caused in the ink by 
the thermal energy generated by said electrothermal con 
verter. 

10. An ink jet recording apparatus for effecting recording 
by discharging ink from recording means toWard a recording 
medium, comprising: 
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a capping mechanism for protecting said recording 

means; 
said capping mechanism including: 

a cap movable in directions along Which said cap can 
be contacted With and separated from a discharge 
port face of said recording means; 

cam means for controlling a position of said cap: and 
biasing means for biasing said cap to be separated from 

said discharge port face; 
and Wherein 

said cam means includes ?rst and second cams and 
a cap holding member for holding said cap 
includes ?rst and second engagement portions so 
that said ?rst cam is normally engaged With said 
?rst engagement portion, and, When said ?rst cam 
is disengaged from said ?rst engagement portion, 
said second cam is engaged With said second 
engagement portion. 

11. An ink jet recording apparatus according to claim 6 or 
10, Wherein, even if said recording means is adhered to said 
cap so that said cap cannot be separated from said recording 
means only by a biasing force of said biasing means, said 
second cam is engaged With said second engagement por 
tion. 

12. An ink jet recording apparatus according to claim 10, 
Wherein said capping mechanism includes a biasing member 
disposed betWeen said cap holding member and said cap. 

* * * * * 
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